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GENERAL DESCRIPTION 


GENERAL 


The tone coded squelch is an accessory which may be added to a 
Transmitter/Receiver unit to provide continuous tone controlled 
squelch system (CTCSS). When added to the system, the decoding 
Circuit mutes the receiver audio until a signal with the proper 
tone frequency is received. The encoding circuit supplies a tone 
to the Oscillator Modulator section of the transmitter during 
transmit. When it is desired to monitor the RF channel, the tone . 
coded squelch may be disabled. If the RF channel is busy, receiver 
audio is present and a speech may be heard; then you cannot transmit. 
Peeene ke channel isinot busy, receiver audio is present and rush 
noise is heard; then you can transmit. The Tone Coded Sauelch 


Unit performs the following functions. 


Decoder 

° Separates coded tone from speech. 

° Determines if tone is proper frequency. 

° Unsquelches receiver if tone is proper frequency. 


° For monitoring, the receiver is to be unsquelched irrespective 


of d-c control signal from the decoder. 


Encoder 
° Uses PTT* to disable the decoder and enable the encoder. 


° Generates a tone for encoding the transmitted signal. 
SPit:, -Press To Walk switch 


f2RheULT DESCRIPTION 


The Encoder/Decoder circuit consists of a Low Pass Filter, Oscillator 
Driver Module, Active Band pass Filter, Resistor Array, Detector 
Module and Oscillator Amplifier. Detector Module, Oscillator 
Amplifier power source are supplied with 12 V d-c nominal value; 

Low pass Filter and Oscillator Driver Module, Active Band pass Filter 


Module power source are supplied with 1.5 V d-c which is stepped 


s oad 


down from 12 V d-c. These modules and one Amplifier are packed 

in a shield can case. The shield-can case and the Active High pass 
Filter (which is option) are mounted on a mother board which also 
contains the remaining circuit components. Since the input and 
output terminals are provided with feed-through capacitors, the 
Encoder/Decoder is free from the round-about of the transmitter 


output which may occur when it is used on transceivers. 


Decoding 


Wide band audio is supplied from the receiver to the input of the 
Low pass Filter and Oscillator Driver Module. The Low pass Filter 
separates the tone frequencies from the speech audio. The speech 
audio is passed on receiver audio section via High pass Filter 
(option), while frequencies below 250 Hz are retained in the tone 


coded squelch unit for processing. 


The low frequency tone is clipped at the limiter amplifier and 
emerges as a constant level output. This output is divided and 
applied to the active Band pass Filter. The output of the filter 
is a constant sine wave. This signal is led to the threshold 
detector. The detector is designed such that the tone must be in 
center of the pass band of the active Bandpass Filter in order to 
be of sufficient amplitude to exceed threshold, thereby protecting 
from miss decoding with rush noise. The output of the detector 
goes Low d-c volt with proper coded tone signal and the squelch is 
open. With no signal or signal with incorrect tone, the output of 
the detector goes high d-c volt and squelch is closed. When mon- 
itoring switch is turned on, squelch goes low d-c volt and squelch 


is open. 


Encoding 


When terminal @ of Oscillator Driver Module is supplied with power 
source d-c voltage, feedback oscillator in Oscillator Driver Module 
is turned on; then the encode tone signal is supplied. The encoding 
tone signal is applied through Oscillator Amplifier to tone output 
terminal. When d-c voltage of terminal No. @ in ocsillator driver 
module goes back from high d-c voltage to low d-c voltage, the encod- 


ing tone signal disappears. 


TROUBLESHOOTING 


im the event the* coded’ squelch unit’ fails to operate, the information 


given below will be helpful to quickly isolate the defective compo- 
nent or module. If a module is determined to be defective, it 


should be replaced. 


Peeeend O-c voltages at key points are shown In the circuitsoe They 
should be considered as nominal values and actual measurements ray 
Wery Slightly from one unit. to another. “However, any considerable 
deviation in a paticular reading should be investigated as indica- 


tion of a defective component or moduel. 


Table 1 MEASUREMENT CHART OF PRINTED CIRCUIT BOARD 


ACmvy Pons) 4 otyp:. 


Comments 
Stand by| Decode |Encode 


ae 


Encoder Power 


x 2G it Supply 


a 


-** NOTE: Value at R612. or’ VR1 minimum 


feasurement conditions (Ambient temperature; room) 


Peek e Output, Load: 5kQ 
Decoder Output Load: 50k 
ier.F. Output Terminal: To be connected to the de-erphassis 


line-of -the receiver. 


+12 +12 oh es Decoder/E 
+10 +10 +90 Power fCupply 
a | a 
+12 0 0 Detector D-c 
+5 0 0 Output 
Fea Ea) 
950* (Mle 0 0 0 Encoder Tone 
“ 0 0 0 Output 
al af en 0 4 ilo H.P.F Input 
_" Ae: oe 
50 0 | 0 0 HSPee QOurtpuc 
0 0 0 Ground 
{ 


Decoder Input Terminal: 


Standby Condition: 


Level Meter Used: 


Tone Selection 


To be connected to the Discriminator 
line of the receiver. 


0 to 5 kHz noise should be given 


100 k& input impedance 


The tone operating frequency of coded squelch is determined by 


resistance between terminal 2 and 9 of Active Band pass Filter. 


This resistance is packed in Resistor array. Resistor array consists 


of up to 17 resistors. It consists of three group Modules, each 


module covering E.1.A tone frequency A.B or C group. The terminal 


pin numbers and tone frequencies are corresponded in Table 2. 


TABLE 2 TONE TABLE (Hz) 


PIN GROUP 


1 


“haa Ech 
w) 
2 
4 
= 
6 
7 
8 
9 
0 


a 
SI olmM & WN FE 


Note: 


Te iy A 
Then 
your 
that 
with 


For the Resistor array A604, 
three kinds are provided to 
correspond with the tone groups 
in Table 2. By referring to 
Table 2, select the Resistor 


array which includes your tone 


frequency and connect COM and 


pins of A604 as indicated. 
find the pin number for 
tone frequency and connect 
pin to pin No. 9 of A602 


connection lead. 


MOUNTING PROCEDURE OF RESISTOR ARRAY (R.ARRAY) 


RESISTOR 
ARRAY 


nTLOG St 
ASSEMBLY (3) 


@. Pick up one of three R.Array(KLHO7507 through KLH07509; 
A, B and C groups respectively) depending on the tone frequency, 
and place it in the specified position(indicated in dotted 
lines in ET106 Assembly. 


@. Place the Array so that its left side can be close to the 
shield case of ET106 Assembly. 


@. Fix the R.Array by soldering it at the hached areas. 
@. To preset at the desired tone frequency, solder the free end of 


the connection lead to the pin for the desired tone frequency 
(Ref. Table 2). 


2. - SPECIPICATIONS 


2=le, MODEL ET106 
SPECIFICATIONS 


Dimensions: 
Length; 
Width; © 
Height; 

Weight: 


Power Requirements (at +12V 
Supply) : 


Operating Temperature: 
Tone Range: 

Power Supply Voltage: 
Frequency Stability: 
Decode Sensitivity: 
Decode Tone Signal/Noise 
Ratio Sensitivity: 


Decode Response Time: 


Decode Input Impedance: 


Encode Tone Level: | 


Encode Tone Distortion: 


Encode Response Time: 


2 8 ok 
OU6 he 
0755" 


2 mA, stand-by 
2 mA, decode 
2 mA, encode 


-30°C to +60°C 


670CHZU5O «2:50.13. Hz 


+12V d-c + 103 


Less than 
Less than 
Less than 
10 mV RMS 


Less than 
10 mV RMS 


More than 


More than 
load 


Less than 


Less than 


+0.38 


5 mV RMS 
-16 dB with tone signal 
250 ms with tone signal 


50 k2 with 1 kHz 


500 mV RMS into 50 k”2 


1.5% into 50 k2 load 


30 ms 


2-2. MODEL ETI111A & ET111B 


SPECIFICATIONS 


Dimensions: 
Length; 
Width; 
Height; 

Weight: 


Power Requirements (at +12V 
Supply): 


Operating Temperature: 
Tone Range: 

Power Supply Voltage: 
Frequency Stability: 
Decode Sensitivity: 
Decode Tone Signal/Noise 
Ratio Sensitivity: 


Decode Response Time: 


Decode Input Impedance: 


Encode Tone Level: 


Encode Tone Distortion: 


Encode Response Time: 


2.44" 
1,02" 
0.59" 


2 mA, stand-by 


2 mA, decode 


2 mA, encode 


=—3 0 Chtor TOU. C 


67, Hz CO ZouU.o Hz 


Tey aC Tle 


Less than 
Less than 
Less than 
10 mV RMS 


Less than 
10 mV RMS 


More than 


More than 
load 


Less than 


Less than 


+0.38 


5 mV RMS 


-16 dB with tone signal 


250 ms with tone signal 


SO* ko with lL) KHz 


500 mV RMS into 50 kK? 


125% into: 50. ke load 


30 ms 


2-3. MODEL, ET113 


SPECIFICATIONS 


Dimensions: 
Length; 
Width; 
Height; 

Weight: 


Power Requirements (at +12V 
Supply) : 


Operating Temperature: 
Tone Range: 

Power Supply Voltage: 
Frequency Stability: 
Decode Sensitivity: 
Decode Tone Signal/Noise 
Ratio Sensitivity: 


Decode Response Time: 


Decode Input Impedance: 


Encode Tone Level: 


Encode Tone Distortion: 


Encode Response Time: 


309" 
Weta I lag 
One 


2 mA, stand-by 
2 mA, decode 


2 mA, encode 


= 3.0 EO) be 0 ae 


6:7 HZ “to 250.3 Az 


+12V d-c +103 


Less than 
Less than 
Less than 
10 mV RMS 


Less than 
10 mV RMS 


More than 


More than 
load 


Less than 


Less than 


+0. 33 


5 mV RMS 
-16 dB with tone signal 
250 ms with tone signal 


D0 .kQ with 1 kHz 


500 mV RMS into 50 kQ 


1.5% into 50 «0 teed 


30 ms 


2-4 MODEL ET115 


SPECIFICATIONS 


Dimensions: 
Length; 
Width: 
Height; 

Weight: 


Power Requirements (at +12V 
Supply) : 


Operating Temperature: 
Tone Range: 

Power Supply Voltage: 
Frequency Stability: 
Decode Sensitivity: 
Decode Tone Signal/Noise 
Ratio Sensitivity: 


Decode Response Time: 


Decode Input Impedance: 


Encode Tone Level: 


Encode Tone Distortion: 


Encode Response Time: 


B.2it 
Hee Oe 
Opa he 


15 mA, stand-by 
13 mA, decode 
3 mA, encode 


—30"Catoecro0 °C 


6) HZ: tO.250.3 HZ 


+12V d-c +108 


Less than +0. 3% 


Less than 
Less than 
24 mV RMS 


Less than 
24 mV RMS 


More than 


More than 
load 


Less than 


Less than 


12 mV RMS 


-16 dB with tone signal 


250 ms with tone signal 


50 k2 with 1 kHz 


500 mV RMS into 50 k22 


LOS? into: SO-kKi toad 


30 ms 


3+ TONE SQUELCH UNITS INSTALLATION 


3~1. MODEL ET106_ 


_32é«, MODEL) ETLI1LA.(ET106 ¢ EPIJ0A), &-ETII1LB.(ET106.4 ETII0B) 


ET1LI1OA 
Hat LOB 


or 


Seal 


3-3. MODEL ET113 (ET106 + ET112) -TX. 


ak 


MODEL ETI15 (ET106+4+ ET114 


goa. 


ET114 


ea es 


6~LOSLOHTA 


$049 
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: 04S9QHTA 
709 \/ 
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4-3. ET113 SCHEMATIC DIAGRAM 
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5. PRINTED CIRCUIT BOARDS INTERCONNECTIONS 


5-1. STI11A (27106 - STI1OA) & HTM11B (ET106 - ETL1OB) INTERCONNECTION 


! 


7, 


TRANSPARENT 


TRANSPARENT oe TRANSPARENT WHT BRN 
ORG 


*NOTE: ET1L10B USING C611 INSTEAD OF R613. 


FIG.4, ETIIOAczETIIOB 


ETIO6 S ETIIOA PRINTED CIRCUIT BOAROS INTERCONNECTION 
(ETIIIA) 

ETIO6 /ETIIOB 
(ETIIIB) 


Ge 


2-2. ET113 (#7106 - ET112) INTERCONNECTION 


COMMON i 2 3 


, (3) C1 )(8)e0 T0 GND (6)(7)(5) (2) (4) so 10 Si 


GRY GRN GRY GRY GRY WHT WHT. 
FIG.42ETII2 2s Ee 


ETIO6 /ETI12 PRINTED CIRCUIT BOARDS INTERCONNECTION 
(ETI113) 
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ET113 = XF617P INTERCONNECTION 


FIG. 4-2' ET113 TONE SQUELCH INTERCONNECTION 
WITH XF617P TRANSCEIVER: . 


= 17 -- 


D730 STL115 (#7106 = #7114) INTERCONNECTION 


COME FROM GO TO 
Jt (WHT) <\—P (WHT) Pi (WHT) ———> J27 (WHT) 
J2 (ORG) ————P (ORG) P2 (ORG) ———>> J30 (ORG) 
J3 (BRN)<——p (BRN) P3 (BLK) ———3V29 (BLk) 
P4(GRN) ———>V31 (GRN) 
P 5 (RED)——> 33 (RED) 


FIG.43 ET1I14 


ETIO6/ETIIG PRINTED CIRCUIT BOARDS INTERCONNECTION 
(ETS) 


all eee 


5-3. ET115 - UHF/VHF MOBILEPHONE, INTERCONNECTION 


Orange 


AF out JO27—p 


r--3 SQ out Jo6—e 
a x0 | 
{an 
ISG! +10v J33— > BS 410y 
1QO el 
a | Orange 
eg +10v(Rx) J30—> P2 +10v(Rx) 
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ea 
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FIG——4=3' TONE SQUELCH INTERCONNECTION WITH XF-742 & XF-6426 
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6. PARTS: LISTS 


6.1 ET106 PARTS LIST 


SYMBOL 
No. 


NAME OF PARTS 


DESCRIPTION REMARKS | 


KLH06526 LPF&OSC.DRIVER 
KLH06540 ACTIVE BPF 
KLH05504 DETECTOR 


HIC MODULE 


KLHO7507 RESISTOR ARRAY GROUP A 
KLHO07508 : : 4 B 
KLH07509 ; ‘4 ¥ Cc 


O2022uF-50V POLY s<FILM 
luF 25V TANTALUM 
4.7uF 6.3 5 
luF PAE A " 
4.7uF 6.3Vi 


1000pF 50V FEED 


en ee ec pe 


eH 


TRANSISTOR 2SC460B SILICON 


RESISTOR 18kQJ 1/10W CARBON 
G.Ghe . 
18k2.7 if ii 


D2 OSE, ie ‘ 


NOTE; *A604(RESISTOR ARRAY;KLH07507,8,9) IS NOT INCLUDED IN ET106 
ASSEMBLY. 


=~ 20 


S- 2A ETLiOA PARTS LIST 


pean NAME OF PARTS DESCRIPTION 


HIC MODULE KLH06525 HPF 
CAPACITOR 4,7)F 6.3V TANTALUM 
iT] 7 Ww 1 


VARI. RESISTOR 200k22 
RESISTOR 22kQ7T 1/10W Ca 


O- 2b. ET110B PARTS LIST 


HIC MODULE KLH06525 FP 
CAPACITOR 0.68uF 20V TANTALU: 
s BRE O43 x 


VARI. RESISTOR 30k 
RESISTOR 33kQJI 1/10W CARBON 


6-3. ET112 PARTS LIST 


HIC MODULE KLH06525 HPE 
CAPACITOR luF 25V TANTALUM 


iF] 


1S2Z0975K — STEECON 


VARI . RESISTOR 200kQ2MAX 


ees 


6-4. ET114 PARTS LIST 


SYMBOL NAME OF PARTS DESCRIPTION REMARKS 


A621 HIC MODULE KLH06525 
one CAPACITOR 3300pF 50V POLY.FILM 1 
2 : s ie 1 
c3 r -|2.2uF 10V TANTALUM 1 
or =f! : : ‘ 1 
cs | i " is i 
C6 | : " . : i 
Cy ae " A x 1 
CR3 DIODE LS2075K, * SILICON i 
CR4 ° | IN34A GERMANIUM I 
Ql TRANSISTOR 2SC458C SILICON I 
Q2 | : : : 1 
Q3 " r : 1 
04 . s » a 
Q5 : : : 1 
Rl RESISTOR | 330K27I 1/10W CARBON i 
R2 yee 68 " . . tf 
R3 : 220" i yf 
R4 | rf Aeon : 7 1 
R5 " 47Q0 " : 1 
R6 “ SeSkRr oe . 1 
R7 . iar . mn ih 
R8 " Oars " . 1 
R9 : gan" " . 1 
R10 ‘ Li y " 1 
R1l : Ch Ses r is 1 
Riz? " OTe re. ek 
R13 : aia : " a 
R14 : hae " n a 
R16 : 33" : ; 1 
VR1 VARI. RESISTOR| 2 00KQMAX 1 


ot aoe 


